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i+E*FEfiE
(Ff f i f  H4.)

cPs xt+finrfiH1+HT|E#

,EXV+ +gfti^lFJFltrbl +

tn*W+ffitAiEFlBltf"l

tr t€ Jordan Malik H f i  1 9 9 4 + 4 E t 9 E

fr& fu&

i tHAltFff iH = E-tr+LGTK,^n)t#AKE,-'n
*Hf i lamf iH = T66l  (H)  l -6?.5 l  (H)

H - r&fr+t + RH + itH + & \ * ffi it H#rl\ m fi H
i+Hx]iifr i{F&.frrvu*[*!frH

{'ffi {& ill E r't j( m E|l lr 4 rF iE F! i }. rl! i6, flF /a, *.Ifr fr -#. E t \ fr+r tt E "
e,ffiFfr.EXrfr.A lfi,ltlFrt|7.rnfr

^1xs =eo(E) - l\FlF!fiH(H) f-24-f @) w:f @)
i+H4fr# E tm+AH fr HUIEE?E IFJ-xffiF! , e*F.Am 6!,fnE ,

Ffr U, Xtfr hB! * hfi {ft E & r i4& t4 0! fr rF.utt "
#,lnffilExrfr.h Ifi,ltlfrExr'-ffi

f'-E (H)
(ta +4 x ft 9\ f!, .R, n 4& xf B )

i+H{u.lnFi4E

frtrFtt f  u - \  (H)  +  /  -  fE .  s1  <p t

fr,lt.lf'fitrfrtr. frH.E
F tl (E) = tb,tnlna%p = [-:s3 (E) + r - [-r.Tl te>

TIdJWW+nFl
ffiHffiw+i Ft ,rtE-,
fi,f[rf 4tH ffitr 4'
4&,lllFt&XWffiH.4' +

lbE trffr4.E
qfi,filffrirfrE- =l-33.8 I (E)@4ffi(Et -+)

\n R Fft.fr\,flV A, {&,fll+&Etrfi { fEtr ffi +$"

il|lt&ffi

(+91)

(Hr')

+\lt1tfrE4E
+\lt1Ffr&4tr

ftzl.#K Ft ttJFtt{

&zj.KHB-,ltulN#JWK

F4. KH r'l td r.f fi! a pH A E

€ff ffKH

B.+TW+trJfrfr(

135. il (E)

T78-l  (E)

hilrrl (4's-'J,A)

[++s 
-l 

lsay
loo l  rs l
lrooo-l texl

VA (4'r'i,r|)
f-4r-il (€)K)

|uAI (H)
hooo I tei
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GPS xl+-fiiltrHi+HrtF#-

i4€ Jordan Malik Es] t994+ 4 n 9 A

*& {d&

i tH*FEfiH i fHftAnlf iH = FLIF-+)JGTK,m"-)/ tu ' l 'KN,--
(t\nta?x) i tH#raFflfrH = n (H) [--- l  ( ig)

H - *,ffi + bi w-+ it H'F,u E * Ifl if H A! a pF fi H
itHxrnfi BF.t+...lAlVtfr&[tlrffitf.

*'f4t'f&itu E!'i.r\ ttliFltl4i tF,fi,)E"tr't r,frgtifr ,}Jl\/a, XIfi.fit"EtFttrP.lq,tr "
+t$1Ffr+ .rmffi Mlt'tt'fi +xrfffi

xr'.frr =e001) - a|Jnillfffrt(Hi [-l <gl [---] <st
i+E4E# t\ hrar+tmftHil tJtsE.EE'd'ff ikl , '&€,gapHffi{r).H,

ffi u, RIfi ffi ff J E h +F, lll ft i^rr f m & I'Bl 6tJ 4 FS U. lN, .
*,[iltfrtr^nh ft,lilfnExrfrffi

(inRfi+Et;ttt,I\{v!&.xtM) tl+Ftt'ffitt6lFlfi!tFl +
laRff i t#tAff iE6!tFr

i+xfttnffi$E
+\ItlFfr&tf,E %tr#

ilIIEfrffi

(+,t$.)

(H* )

1\1n),n*.q,8

4\fifn.E"taE

&.4^WKVtB.*N

R4'KHs'ilEJttillfflk

ft4. Ktrr'f lu'ls'f FtJt Hfr H

EIT6!KH

EtfFJ*ffifrrt't

[---l rsr
T-_l(H)

[--l texr
l---_] tsr
[---l texr

+\ltlwitH.

{&{[6.t

f___] (4'E{,ll)

[--_l rexl

[---l rsl

^FlVtW+frra
ffiAfr\W+ Et4,UD.:
ft{[rf 4]tH ffitF{,
lb,ll1Ffr&XFffitr4' +

t6E trEl*E
lb,lt1ffrlrfrH

ln RFi ft #t,fl$ /a, itilI +& E & ffi I ffi tv kl +* "

GLOBEWl997 +rJffidJ -37 GPS



Kl GPS - L - 33: XIS ffi.4E itsT.tF#.*Rl

GPS XT+ffiAHL+H]'IE*,

t r *  J o r d a n M a l i k  E H  1 9 9 4 + 4 E 1 . 9 A

fr& ,fu&

r''FJ
+t{il F! {tiil Fr

R4'VKF!Ur?-F'I f i ;1r]|(4,ni,A) E:/.f l (4,s,J,rI)
&Hrtrx ,jiffi =zjrr,t x 60 + itffi ffipl <a+ll { roszl t+gl )

I zs l( hw ) = r,tFt* = l-r03t ( hil, ) nofl Utt+ )
(f i+#+€ftF!, Rry.r€rf€)

i+4fufn
(H) = tatYE. = Hftht*l-rtl (//}9F)

4(i0*€tr-Hffi4 A!E,tt4 , r|fl, )
+\$1tfit4.8 t+,tr 8

[TcT ts l  =  t i l l1 f t t6y = f? f - l  ( ] f )  * t - fo . l  (H)
f iR+i{f J€afi+F*,mE.
tE++\[1#rw+&ffiss
AnRlilt1ilrW+&ffifri8 +

1r++t f lEAE+$,mE
lB++t{i lA!PTS{B&+ +
lER+\[t1fr\Wr&ffi# j8

WE tr*l&tr
\n x 4u ll1 frtJ %H. < o E, ilB A,,fU lf t E 4j,U T +rrJ + + e,

(4 + F tr€, +trUrfrtJtl EF!+ $ )
tE R +b,ll1 ffr t4.E > r 8 o E, fr6 A, /Ui[ E 4 il r E [+ H S 4 tr 4

(Ft*+ 360 B,FRWE16,,+el/r#r fHtr6!+rf )
tUt1ffia.E =[-saTl (H) 6 4g@

ffi&tr
f 6 ? l
|  " ' . -  I

eilttrffi

@w.)
(Hry.)

FT l (H)
m] (H)
V;e (4rsi,a)

[++s I tcxl
TGI (H)

[ooo-l texi

+TII1FfiEfrH.

+\It1ffiE.t4.tr

F4'ff Kf!ttJFni

F4.KHa-'iFi NffJtrtK

ft 4. K H r'j lpj E{ F! tr\ pH fi H

EfT6!KH

E+TW+$rnrA

+t{[*6itH

it f[ f!

l frt l  (4'H{,t})

[+ r rJ  tgx l
lual  rs l
tloool (H)
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GPS xt+ffiraHi+HrlE#,

l{8 Jordan Malik EW 1994+4 F 19 E

ft& fd&

r.tH
ft{irft,l .idiir6!

R4.ElKtr! tttFs'l
f4H,jI I , / / IS=zJrg,Jx60 + 41ff i  f-]  ( , tW I [--- l  t+g )

( rn * t,\ Y&'R: ft tlt, r\{\ft. tt tH,)
i+HtutnHtaH

[-_-l trql = 'a.rrr- r'rt'4# f-_](rlfF)
+( at}* €* =Hffi q ffi r't I'sJ, r|fr, )

+lfir'fi.Gt+,r*. t4.E'E

ln +{t.li t tsTT a+ r*, irr E.
t)nRrF,lnfftw+fr8fi F.
tu++\lt1#rw+sEfia +

i r*+t i l l€48+*, f f i8
lEx+\It1il'Jw+fiffi&+ +
tEx{l\$t1tr!w+fiffisa

ME tr#tt}.H
tn Xtb,litlh\ 4H. < o E,nl\ /2,l[,{l|1ft* frI 4m + +*,

( 4* Amffi , *&llrk\ ffi E-6! +* )

MXMltJff i  %H > rs 0 E{,f lFA, {U{f l tr+ru 7 Etr '  H S4E4
( rfi * r0o E,#xwE tr, +tr[ts#rffi E_0!+4 )

iuilrf!14H

iltlltrE

1rYt9A)

\ ffiz)I )

4\firn E+H
+Elt1tfrlrtrE
R4.EiKb!fr4s't
&4. KiSr'Jlii1sIffiFJK

ft d' K l{ !'} lhj r'I 6! t Pfl ffi lt

6.fl 'ftlKH
'AITWXff inrr t

[-l texi
f--_l tsi
[-_-l rexr [-_l rsr
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F:
4
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xu
I

t9

rt)

GPS iHg
xfffiTfe#

tuF.EFts'
#&trff i .
*&t ! ! t ,

f i ff i id,*A:_

id*F'ttEl, 4 F

Etffif;,f,:kM# ttuF#. utrY+
ixffiiE +&. *4€&,fi,

ti :L*eE

CPS *&;98f;T

+4+ 4^
rx

f f  r tE

i4,zuid*Z'Ee ''-+1+ 1 tl#. Ttt)WffiEA*&# Masellan Traiblazer xL 6!"fi8 l",EzrFLid*T*6!.

+
UNAVCO 4IA

(303 )  497  -8003

gretchen@ unavco.  ucar.  edu

http:  /  /www. unavco.  ucar.  edu

+4€
UNAVCO/Globe
Magellan
Traiblazer XL
UNAVCO q@

E tl N,/s
33 46 .55  N

E  7 r  W / 5

84 23.84 W

i& fi.
( - )
3 1 8

r't tE
frt ,h zfj Vr

l 4 :33  :00

#tuefi

4

tr,B,EI'5
(5'S4r 'JE-L)

Xt2o I l
XtzoE l
X tzoE l
XL2DE
X T Z D E
X L Z D E
XUzo  g

X tzpE
X L  Z D E

x= .2DE
xtzDEl
X l2oE l
X1 -2o I l
Xt2o t l
XL  2oE



i[{€

GPS iHg

Mffi*+

I^ ffiEr.fi J
ir{€h! tfiH

D\I \Ffr fr.,rrt
EF.E = T_-l )K

rfitg.r\.u

f--_-]x

tsss )K/tl

- IIIXffiF/J,'5BfiEfiJE

+ ln*ffig,1,fiH/tiiEfr.i8

IlrW,f,i.tr'J{flY.

] L B
i l J +

(t* i6o.or / ,)) =T 
"

ItFps

$J+,'5

wl4t+.tts

( tiffiBr,F,reHfEtE )

h  ( J r4 * i )

h  (E4A)

JT
Itr J-4
I

FI

H

Jrffisi,fi

HgE,fi

*iffitr,"5
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iEiliET

)#ffitr(accuracy)

inl& 4fr h + * 4HZI6J #r A4E.

Ti5 (average)

/fl - +{r * js iL.- efl*-#t - tt T'& " + }4 Ii
ft-&-it-- tn&-#1 fu tf v\ ii g1*-#r + *- tF4+ ut "

-r|,fi (equinox)

- + + *. fs A f zt€.,rf n #r ffr + r'i i4 <-
-, -f.kFLEt n zt a (*-h' ') 4u 9 n n a

Gka'). ji.Fi a k4"F.&#r Fi1614B+.

+*E'EArfi(cPS)

+ t+F_ra a tn R_- + +Ait ft. th, E @)* a-

4i T 20200 z}-w.--L A,r ,,i.&€-L #t 24 ffi. a E- ,
€itd- Gps a &4i+ 6t fti 61 ;n,l €, J+4t & thal
v){,x'l * J+4{,{. #t ?t E. tl Efu 7q E-,,

HtrE (histogram)

-+tf r '+h'F El ,  JF r t , - tE"&-+ *t4t .*
rL#l)jfr+"

!f;8 (latituoe)

4fuA4i E-tF€'l l ,hfu au'{t ft i  F,-F-E-, v\
" E" h +44..+€-L #rtl 'E-h 0 A,,tLr&.t*<zt€
4{ r*r .Jb 6ttLh 90 8,,

9tE (longitude)

&t & 2ft.4i &tr'r ikF+ tu ft f. t,J e #r h E K
E_" t&,t4-V1 44n t 4r\ 6 4E*.) -* 4 it+ H
+**t' A)6 #r h )vt\, h 0 E_4., ^t-+n t # *.tt)
ElPi:E #tE-X,X"h 180 4..

ffi '|!f I ff , lFH'tt (magnetic compass )

;Iv){.8-6 'J'i*,4liar++n ftJ#J -4f ,f{.# ?',4it

X " n lr N,r*4" n -- t E- X#r F*,+*-,4*-y &.f #r
,l,F&1+)a h *,t*,#tt*tL,-l,{-+g frt h )b "

ffi E (magnetic variation)

{-,46,n&4h h, fti? & *-i,t, tr r&,4i #t n*+h

Er ++ fu Z i6l #1 *. ftr " ii v\ r*. 1l +A ftJ tI )u, ta- Er ]&,

**.a64 tU,+q-4ih+.^1it,#r#r ftr E'-+. NL6*-#J

)ufi*,tq-Erx-t9"*-a, a it EIE )L*,L x91t t t E#t
no€ Xh )V,)&,8 " tLgl ,tb,rl.Et+fsil,,trfr|fi*.tL+t
l* tn fv"ai E -ft &.+ xt ii t&, A frlr E* ]h 14 lt"+ ilL,,

+4++tnT v\FL&AilH ,,

7f *(meridian)

4%,t+,t&&fr +Fl f t t  Fi i  f f i tLf" lFi6 #r

B , €+iJrI.7 #rlLZFl#tT%E-*""

Ffiil(navigation)

rh F-€4i- &-+2,4f- K +' fiE fi #t 4+ + h 4L +. "

#trH(offset site)

rt f -+,F* 6-i jt r+r r\ lL )u' #t fr -,F., Eii

,€. dd[ 6V t*rh t&.'t-rf cPS n'l & ,,

{iE (positions, locations )

2&,* 4iE, I,){ -- t El €,F-.* Fre.,P-*.lt,l € ;

la*l4aE, v)-)4LE,€. (4",fft #'J4iB-) h

4nq,F* 4ia'l€ "

ffttiE(plumb bob)

h - +€ 4h ti tu"#r + fr-rL*.,, € *h i_+'i;
)+l#+l&"

ffiS&(precision)

&4*.- tiu-?lfr#r € tn ++, By *o v*&-4t 9
,n u,J € , + )i il,| A 4hEt / ;ktrrl$ #J ,{ 4++ }r lh
ZFI#r EtE6 7 Y,,

i)*F* (resolution)

4jte"g .rI u\t.,trx#t &,J'*-4N,& ,,

.LE(satellite)

Wtft,- + Xf.tt'.€4"r#i 4+4E Xl+,.
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8,fi (solstice)

-+f dfn s t&,tt-, jr6#._iLtu1fi^ft]t4,

&fr  X,LE&TrI  0 A 2t  tu 12 n 22 H,,*"X.
tu,bI 4l B *. rH ,tr , 4i, ffi E ttu 8 i/i+ * il,- + +

&ff ih X(EE);*"Klk B *. fE,€ , l tFf iE] fu,
tr itu^ *, tL- + + &t1r'1 6 x- ( + _e ),,

tPEfr (sun angle)

!tu +9i,(]e6 )5 JitH t6l6t { itt " 4fri|-+b
haE-h, ,

=fr+(trigonometry)

rt Vt =- fri V . _ fti & 4{L* i:L tfl #t 4 4I " t,l

n t h #, +\.fn ;y v\N, h jt-fu - h fr #r *+ )L

#a*!+,,

7-Tnfr(zenith angle)

+ 6-t\+" Krs t4 fi *.fti ,.EAi4i+ + ,+-tt$
4FxtniE., I *-a'fu4La'rl, .*-rfr ftj;f.F-hF,.
th,,^ E *"l i1E4+ 24iH, x-Tfr d.€"E E*"fin
*Tfi-l,, *_t'n6 h xtfrfAzfuh 90 E"

trB!+.1U.ffiH&HtEEX

E(") (degree)

-^ E T4A'z'ti. 360". ,J. r- E#J*JT n
,J.& (4o 25.2s25") ; ' -n#8. h-f io+, (A"zs'

l 5 ' 9 "  )& ' i , ,

J) ( ilr), 
' 
) (minute, arc minute)

-E_"tv\^r\ 60 /z\" f f tv\-t E€:00 x

60 = 21600 tLh\Ql. 600' ) "

f, ( 9J[f], " ) (second, arc second)

-h\E v\h\ t\,60 +, " Fft il.- AS f eO x

6s = 3600 t^+, *- + 8.fr- |296000 t^+' "

IAE(radian)

r^r+f @+ 4Lr'1t^tkh-t^8, E_&{ n
tt i::frl@,u ,fr *1 E&-i-+ ,, E ,b E,trJ k =2r x *
trA,@ Fl t-^ h 360", Fft d$-t^E = 5J. 3"o

yY.jp 25 " 75'  9" =25.2525" = 0.4407 IJK

E-" r ft_+tutL*-, L%48-n++4\n-6T+*-
+, tL'Lg+t *Lhlt 3. 141592653590. j{,++, /fl

+i+ H-L*KIE A nls z X#rEFl ft i, x P4,'t. f
'+-#laX"E"

B-jfaagffiK

*iU*PE.iE'+ (local solar noon)

ah Fft fr 1661*. rB ft ̂ Lt &-X1E6i ri tal ",s
^Ft r4 ri4hFrr EWA ft-4+ 4 #r, - + f E, trl X-
4t it H€*,'l. Ft.

*fi(mean time)

r.1 frf r,l K J?l ft.} , it, ft-&-tr; rt 4f -y Y"-,7 #J

Fi 14,, € x-- + f &4'^. Fi tr14.,4'1 5|J 6t J(.rH

ft 6 ,€. #t + t4 FI t4 . -4+ frt tr 5 4 4n tp *1 61

E la  E  1 , i .  F i3 i4H  E  tS "# t  ? ;  E ,  h  T '& / ( -A
jt 6i 6* , fr V.J 5 tfu,fi-ft R.)L A ailjqLrt

4'frf f i6 ,F. * , \" .{LE-v\lL+b4t.}E 0"9AEr\#r

fE g * nk R-4h#r Kn ri ( vx ts"#t 3&Wlilij '

F t t r 61J& f l 4 f r ) . ,

tilrEil Ff (universal time )

&,T v) /fl UT. Zulu d. cMT( t&iFd,16 r'i

FI )afr , R_- + f EN,tt #t F% E_& Jr{,,!,l rrJ

6t Ji rE fra,F.6t +'i Fi t4 "

fisfi0!mftm{HH
ffgI*af€$r)E+H 23. s'fflER

Jb&8fiffi'tItE (Arctic and Antarctic

circles )

^ xl 4A )U- 21 4",h 4' 00. s" 4i )blq-4v h *4-Z-

Fl 6i je E. , jt & +l'tu,:Ea++tua+# * tr,ta_
&fulLlvrL*,"

JbErlffifiHEt3ff (Tropics of Cancer
and Capricorn)

h\ frl +A )U ,+, 4" ,h 4' Z3 . 5'tl ts 6-Z f'dl 6'i jt.,

8 ,y ,6 EiE- t t  6  J i rH t  4{ALENtt . , tu  "
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cLoBE W}ryffiffi)\*,

ffiEETf;'U,f,

.+&t.fnlu,F,

' ffi H . P+ ln' tr U &.1.M'R Y&, A

.!!*zKilt|€j&,R

' l'4$ltr|ffijt.,*:,

'+4&Hil |JElu,f i

.++rJtn'*tuR

'hffift.+-tuE#iEadf fiFJlu,fi,iffi+GiI4Kffi ,tT)* I:fr,E+,a,;d€i|trr!l .I:igffi#,€'F..ilffi "

@@

WffiffiffiWffi
NOAA/Forecast Systems l,aboratory, Boulder, Co]orado

GLOBEru1997 trfj'* - 6 GPS



GPS i]flE

ffi +&{natrffiffi t
3t

,IlJEr.l14:

1, \  E ' [ ; t+  
- in , t  

F f : i  u ' r

+ Ef'Jlri l21991 +f' 6 F 18 E ,21 U'f

rf iF.4,#&.Aff i

i6tr nIflE &h!,ftL!,U Ftri{+" v1+fiJ r}j frf'+ff't,tr? +fi T &f{, }FfiFtl"til it a

Srudy Site "x{ i6E.

f f f f i i l f , :  o c P S o  H { d

$ t r , l z t  H  l j s . o  h  o f r . E j b  o f i i E ' * l

( u 23 IF. 3s. 0 4| h! fS -r\1, ffi .^. ry ffi , + l+. rn E JL i6 tr # . )

tatr i se ,q it i .oi ln o.+r)l ' f-trr\^ a+n+7.*.w
( D-l 56 tt 12. 0 t)il'rffi rt, ffi  &ffi , +llFIEfi i6€E )

tmH, I  o /<

I mt',t l

IffiI
I 'E ! !

usl

[ ryri5 t

tryl
EGIffiffiffiffi

NOAA,/Forer:ast Syslems l,aboratory, Boultler, Colorado
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